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Abstract 
Rickshaws are ‘green vehicles’ and might be able to act as feeder services to public transport if planned properly. Many cities 
have implemented BRT systems, while others are planning to do so. Several modern BRT systems (i.e. Bogota, Guangzhou) 
have modal integration with bicycles; however, there is no BRT system in the world yet which demonstrates integration with 
rickshaws. With the case study of Dhaka City, the research explores: if rickshaws can act as a feeder service to BRT systems; 
what type of BRT station design would best support such an arrangement; whether fare integration between rickshaws and 
BRT systems is possible. A total of 11 focus group discussions (FGDs) of different stakeholders and 25 interviews of the key 
informants were conducted. The outcome of research could be helpful for other cities having rickshaws that have (or are 
planning for) BRT systems. 
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1. Introduction 
Most major cities in developing countries are facing various transportation problems, most notably congestion 
and thus increasing travel time, air pollution, accidents, and so on. Much of the problem is due to the rapid 
growth in vehicle ownership. For instance, annual growth of motor vehicles is 10% in India, 15% in China, 12% 
in Dhaka city of Bangladesh, and 23.7% in South Korea (Gakenheimer, 1999; Singh, 2006). This rapid growth of 
motorization is increasing the demand for transport facilities and infrastructure of the city. However, due to 
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resource constraints often the city authority is unable to meet the increased demand. Despite increasing car 
ownership, the majority of trips in developing cities are served by public transport and the contribution of private 
vehicles (personal car and motorcycle) is very low. For example, road-based public transport serves 42% of trips 
in Delhi (Tiwari, 2003) and 44% of trips in Dhaka (STP, 2005), with private vehicles serving only 17% and 8% 
of trips in the two cities respectively (Tiwari, 2003; STP, 2005). An important factor affecting the modal shares is 
the high proportion of the population which can not afford a personal vehicle, and are thus heavily dependent on 
public transport.  
Rapid urbanization is happening in many developing countries. The vast majority of this urban growth is 
concentrated in mega cities and major urban areas (Dimitriou, 2006). As a result, cities are growing and 
expanding outwards and urban sprawl is progressing. Expansion of the city is leading to longer trips; for 
example, a typical middle-class work trip in Bangkok is about 16 km (Charoentrakulpeeti, et al. 2006). Often 
regular formal public transport does not serve the whole city or is not able to meet the travel demand for all 
groups of people. Moreover, the service level of public transport is very poor and often remains overcrowded. 
Given the limited and poor public transport services, a variety of informal mode (IMs) or non-motorized transport 
(NMTs) have evolved in many cities to serve the travel demand. For example, cycle-rickshaws and auto-
rickshaws in Bangladesh and India, pedicab and habalhabal in the Philippines, becak and ojeg in Indonesia, 
tuktuk in Thailand, and so on. These informal transport modes play a crucial role in many cities. They are 
demand responsive and mostly suitable for shorter distances and often serve within a local area. For instance, the 
average trip length of rickshaw trips in Dhaka is only 2.34 km (STP, 2005). A large number of rickshaws are 
available as a travel mode in many cities, particularly in Asia. They often provide transport access to otherwise 
inaccessible areas (particularly where narrow streets deny access to formal public transport), and for certain 
groups of people (i.e. female or older people) who have difficulties of access to the overcrowded public transport.  
Many cities, namely Jakarta, Manila, Delhi, Dhaka, etc. have tried to restrain rickshaws on the grounds of 
either reducing congestion (smooth flow of motorized traffic) or enhancing the city image by eliminating 
traditional modes from the entire city or from certain roads. There is evidence that the cities that have restrained 
rickshaws have not been able to attain the purpose of smooth flow of motorized traffic or to get rid of congestion 
(Gallagher, 1992; Barakat, 2004). On the contrary, there is an argument that rickshaws should be promoted 
because they are fuel-free (environment friendly) and often the only accessible travel mode for many people, 
particularly in narrow streets. It was also argued that rickshaws could play an important role of transport in the 
city if they are modernized, planned properly, and the required facilities are provided (Rahman, et al. 2008; 
Gallagher, 1992; Rahman, 2011). Generally the rickshaw trips are for short distance. So, instead of restricting 
rickshaws, if planned properly they may be able to provide feeder services to the regular public transport.  
Growing travel demand and increased reliance on road transport has serious implications for energy 
consumption and environmental issues (Singh, 2006). Demand for fuel in the transport sector has been increasing 
continuously. Cheaper fuel and fuel efficient technologies are not readily available in developing countries. The 
share of the transport sector in the total consumption of petroleum products in India is about 50% (Singh, 2006) 
and in Bangladesh is about 54% (Rahman, 2009). Banister et al. (1997) showed that energy consumption per 
passenger-km is 0.91 megajoules (MJ) for light rail, 0.92 MJ for the average bus, 1.7 MJ for motorcycle, and 2.1 
MJ for the average car. This clearly suggests that the public transport is much more energy efficient than the 
personal cars. The estimated carbon footprint of the bicycle-path is very low compared with all modes of 
motorized transport (ADB, 2010). Hence, future urban transportation policy should be oriented towards the 
promotion of mass public transport along with NMTs.  
Bus Rapid Transit (BRT) is a cost-effective transit option and effective to help reducing congestion as well as 
solving other problems (Vincent, 2004). Many cities both in the global North and South have implemented BRT 
systems as a form of mass transit, while others are planning to do so as a means of improved public transport and 
tackling the increasing transport problems. Better integration of various modes could provide convenience to 
public transport users whilst feeder services are crucial to maximize the benefits of mass transit. Several modern 
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BRT systems (i.e. Bogota, Guangzhou) have modal integration with bicycles; however, there is no BRT system 
in the world which yet demonstrates integration with rickshaws. Transport integration could be of various types 
(see May and Roberts, 1995; Potter and Skinner, 2000), where modal integration deals with easy transfer between 
different modes through their close physical location and/or integrated timetable planning and functional 
integration deals with ticketing arrangements to enable multi-modal journeys. 
Connected or joint trips on public transport increase with the expansion of the city, as well as the complicated 
nature of trips. This is happening because either the public transport network is not available within walking 
distance (hence people have to take para-transit/NMT modes to reach a public transport station (Rastogi and Rao, 
2003)), or NMT cannot alone serve the longer distance. So, transfer of mode is inevitable for longer trips on 
public transport, and thus a combination of different modes between trip ends represents the new reality 
(Pitsiava-Latinopoulou, et al. 2008). A single trip on public transport for a short distance also involves a transfer 
as the trip maker has to walk to/from station. The transfer of mode could involve walking and NMT, or walking 
and public transport, or NMT and public transport, or various public transport modes, or private car and public 
transport, etc.  
Public transport interchanges (PTIs) are increasing and becoming common in larger cities. An interchange 
node is a complex infrastructure where the passenger can choose among different modal options available for 
their trip (Zito and Salvo, 2009). The public transport “station constitutes the conjunctive chain in the 
complementarity and the combination of the means of transport” (Pitsiava-Latinopoulou, et al. 2008: 241). 
Hence, the role of public transport stations is very critical. However, the PTIs are often dull and unsafe for the 
passengers or pedestrians (Verster, 2005); and in developing cities the passengers have to walk a longer distance 
for modal change. To have a comfortable journey on public transport, the interchange areas for modal change 
should be convenient, faster, and safer for the users. However, poor station design often makes it difficult for 
passengers to transfer easily and safely. “The interconnection of different modes seems to have easy solutions, 
but its implementation involves complex details” of accessibility, urban space management, and information or 
time-table integration (Burckhart and Blair, 2009: 63). Interconnection with NMT is more difficult than with 
motorized transport as it requires different planning and design requirements. 
1.1. Objectives 
The main purpose of this research is to develop plans for the integration of NMTs or traditional IMs, 
particularly rickshaws, with high-quality public transport such as BRT systems in the cities of developing 
countries, thus promoting energy efficient and sustainable travel. The objectives of the paper are: (a) explore if 
the rickshaws can serve as a feeder service of BRT systems; (b) examine what type of design for BRT station 
could assist for such services by ensuring easy transfer between rickshaws and BRT through their close physical 
location; and (c) investigate if there is possibility of fare integration between rickshaws and BRT systems. 
2. Description of the case study area 
Dhaka, the capital city of Bangladesh, is one of the fastest growing and most highly dense cities of the world. 
The city covers about 1,529 sq km land area and contains about 10 million people (in 2004) which is projected to 
be 14.1 million by year 2014 and 19.8 million by year 2024 (STP, 2005). Per capita income of the city is only 
US$ 608 (in 2004). 
The transportation system of Dhaka City is predominantly road based. It is one of the least motorized cities in 
the world with approximately 32 motorized vehicles per 1,000 people. However, the personal vehicle ownership 
rate is increasing very rapidly. Because of an inadequate and disorganized bus service, rickshaws have become a 
common mode among the middle and lower-middle income groups. There are about 600,000 rickshaws available 
in Dhaka for hire. Modal shares of trips in Dhaka are 44% on bus, 34% on rickshaws, 8% on personal vehicles, 
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and 14% walking (STP, 2005). Despite the recent initiatives of rickshaw bans in a few major roads, the share of 
trips on rickshaws has increased. Information from 2010 (DHUTS study) reveals that 38.7% of all trips, 41% of 
school trips, and 47.4% of trips by women are made by rickshaw.  
Six mass rapid transit routes (3 Metro and 3 BRT) of total length about 76 km have been proposed in the 
strategic transport plan (STP) for Dhaka City (STP, 2005). Proposed BRT routes are: Uttara to Sayedabad (BRT 
Line 1), Gabtali to Sayedabad (BRT Line 2), and Airport to Old Dhaka (BRT Line 3); whilst metro routes are: 
Uttara to Sayedabad (Metro Line 4), Gulshan to Dhanmondi (Metro Line 5), and Pallabi to Sayedabad (Metro 
Line 6). Feasibility studies of one of these BRT routes (BRT Line 1) and one of these metro routes (Metro Line 
6) are now on-going. 
Due to time and resource constraints, only two locations of (potential) BRT stations have been studied here. 
While selecting the locations, guidelines for selecting the study area given by Rahman (2011) have been 
followed. One location is in an unplanned and low-income residential area, developed along the major corridor of 
mixed-traffic (Sayedabad); and the other location is a planned and high-income residential area (with higher car 
ownership rate) along a major corridor with a rickshaw-free road (Banani-Kakoli). 
2.1. Location A:  Sayedabad 
Sayedabad is located on the Gulistan-Sayedabad corridor, connecting the southern part of the country with the 
capital city. The right-of-way (ROW) of this corridor at Sayedabad is about 90 feet (27.5 m) and provides three 
lanes in each direction. However, the width of road is rising to 100 feet (30.5 m) at a few points. Construction of 
a flyover (Gulistan-Jatrbari Flyover) is on-going and expected to be completed by 2013. Once the flyover is in 
place, the middle portion of the road for a width of about 13 feet (4 m) throughout the corridor will not be usable 
for traffic because of the flyover’s pillars. One of the largest inter-city bus terminals of the city is located at 
Sayedabad. BRT Line 1 and BRT Line 2 proposed in the STP terminate at Sayedabad. 
 
 
 
 
 
 
 
 
 
Fig. 1. (a) Map of location A (Sayedabad area); (b) Photograph of location A (Sayedabad) intersection 
2.2. Location B:  Banani-Kakoli 
Banani-Kakoli is located on the Mohakhali-Airport corridor. The ROW of the corridor at Kakoli involves a 
road width of about 95-100 feet (29-30.5 m) plus an additional 24-32 feet (7.35-9.75 m) bus bay areas at the 
station and provides four lanes in both directions. There is a very busy existing bus station and a small train 
station at Kakoli. BRT Line 3 proposed in the STP passes through this location.   
 
 
265 M. Shafi q-Ur Rahman et al. /  Procedia - Social and Behavioral Sciences  54 ( 2012 )  261 – 274 
 
 
 
 
 
Fig. 2. (a)  Map of location B (Banani-Kakoli area); (b) Photograph of location B (Banani-Kakoli) intersection 
3. Methods 
For the case study of Dhaka City an empirical approach was followed to fulfill the research purpose. 
Participatory methods and a qualitative approach have been used to achieve social sustainability through 
‘transport within lifestyle’ solutions. Participatory methods provide an opportunity for inclusion of the voice of 
weaker groups (i.e. rickshaw pullers or pedestrian) whilst the qualitative approach considers soft factors or 
behavioral aspects of the transport users in specific contexts.  
The research involved three steps of work: (i) reviewing the literature and preparing initial plans of BRT 
stations based on existing literature and good practices of BRT operating globally; (ii) providing an opportunity 
for stakeholders’ and policymakers’ involvement in designing BRT stations through understanding their views 
and opinions; and (iii) considering their opinions and views for modal integration (thus helping to include easy 
and convenient transfers in the final plans) and fare integration between BRT and rickshaws.  
3.1. Initial task 
Based on the review of literature and good practices of BRT systems as well as the local context (road width 
and traffic), an initial plan for each study area was prepared (Fig. 3 and Fig. 4).  
Designing a BRT station depends on the decision options for BRT systems (i.e. median vs. at-grade station, 
staggered vs. elongated station, closed vs. open system, direct vs. trunk-feeder service, and so on) as well as 
space availability in the particular location. The most common solution for successful BRTs globally is to locate 
the bus-way in the median. This reduces the turning conflicts and allows a central station to serve both directions 
of BRT (Wright and Hook, 2007). Due to the frequent connections of roads to the major corridors and frequent 
left-turn vehicles, it would be better to have such median stations in Dhaka. The station could be staggered (split 
with a different station serving each direction of travel) or elongated to overcome the spatial constraints or 
limited road width of station areas. However, staggered stations may create problem of ticket checking as well as 
being inconvenient for transferring passengers if not planned properly. Considering the limited ROW in both 
locations, a staggered station is chosen for Banani-Kakoli (as there is available space for two bus-bays) whilst an 
elongated (slightly longer) station for Sayedabad is chosen. It was considered that the BRT would be a ‘closed 
system’ (as are the BRT systems operating in Bogota and Curitiba), providing trunk-feeder services. 
3.1.1. Initial plan of location A: Sayedabad area 
One elongated station to serve for both directions of bus-way was considered as it would be possible to 
accommodate two bi-articulated buses at a time (Fig. 3). No overtaking for BRT at Sayedabad station was 
considered as it is the terminating (or starting) point of the BRT system. One lane in each direction for BRT was 
given and the remaining two lanes per direction were kept for other mixed traffic. Pedestrian crossing to access 
the BRT station was given at grade in both sides of the station. Space for rickshaws (waiting to load and offload 
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BRT passengers) were provided in all the connecting branch roads and it was estimated that modal interchange 
between rickshaws and BRT will involve a maximum 200 metres of walking (or 4 to 5 minutes of walk) for the 
passengers. Considering the existing inter-district bus terminal and possibility of high pedestrian flow, the width 
of footpaths was set at 12 feet (3.65 m).   
 
 
 
 
 
 
 
 
 
Fig. 3. Initial plan of BRT station at location A (Sayedabad area) 
3.1.2. Initial plan of location B: Banani-Kakoli area 
Two staggered stations; each for different direction of bus-way was considered. Station for outbound will be 
20 metres long to serve one bi-articulated bus whilst the station for inbound will be about 80-100 metres long to 
accommodate two bi-articulated buses at a time (Fig. 4). In each station, pedestrian crossing to access the BRT 
station was given at grade, both sides of the station, as well as overpass through ramps. One lane in each direction 
was given for the BRT (with overtaking facilities at the station) and the remaining three lanes per direction were 
kept for other traffic. Spaces for rickshaws (waiting areas to load and offload BRT passengers) were provided in 
four connecting roads and it was estimated that modal interchange between rickshaws and BRT will involve no 
more than 150 metres of walking (or less than 3 minutes of walk) for the passengers. Considering the high 
pedestrian flow, the width of footpaths was set at 12 feet (3.65 m).     
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.  Initial plan of BRT station at location B (Banani-Kakoli area)  
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3.2. Stakeholder’s and policymaker’s  involvement in transport planning 
3.2.1. Stakeholder’s involvement 
The available literature describes various methods of participation to incorporate the views of the public into a 
decision-making process. These could vary from a simple transmission of information to a complex negotiation. 
Focus groups are frequently used in participatory research. Participatory action research (PAR) aims to engage 
key stakeholders as participants in the design and conduct of the research (Fossey, et al. 2002). Elrahman (2006) 
showed PAR could be used in implementation of transport research development and technology transfer 
(RD&T). 
Focus group discussions (FGDs) of different stakeholder groups in a form of the PAR method were conducted 
as part of this research for exploring their opinions. Exploring the stakeholders’ views about the design of BRT 
station involved two major issues: firstly, issues related with the stakeholder group (i.e. identifying the 
stakeholders, group size and group dynamics, venue, session, administration, etc.); secondly, how to present the 
plan to the stakeholders during the discussion/meetings. 
3.2.1.1. Stakeholder groups 
Considering the aim of the research, passengers of rickshaws and public transport as well as the ‘rickshaw-
pullers’ were the key stakeholders. Given that the provision of transport facilities is highly gendered and that 
often the voices of women are not listened to in a mixed-group (Turner and Grieco, 2006; Turner and Fouracre, 
1995), groups of ‘women only’ and ‘men only’ were formed. However, all the members of ‘rickshaw-puller’ 
group were male, as there are no females pulling a rickshaw in Dhaka. Research on transport reveals that there is 
a difference in travel pattern as well as usage of travel modes with the difference of household income. Hence, 
‘middle-income’ rickshaw users and ‘poor-income’ users were involved in separate groups. Disabled people may 
have particular needs in public transport usage; hence, a separate group was formed for them. However, unlike 
the other groups, the ‘disabled-group’ was not location specific and included both men and women. Thus, the 
different stakeholder groups for FGDs in the two study locations are summarized in Table 1.  
Table 1: Different groups for FGDs 
Location A Location B 
Women-only middle-income Women-only middle-income 
Women-only poor-income Women-only poor-income 
Men-only middle-income Men-only middle-income 
Men-only poor-income Men-only poor-income 
Rickshaw pullers Rickshaw pullers 
Disabled (gender balanced) 
While recruiting the members for each group, it was ensured that they had knowledge about the study location 
and either used the area on a regular basis or lived close to the area. There were 5 to 8 people in each group (e.g. 
as seen in Fig. 5b). It was ensured that the members in each group varied in age as well as having different 
educational and employment characteristics. Except the disabled, each of the user groups included a student, 
elderly person, employed person (government/private job), teacher, job seeker, housewife (only for ‘women-
only’ groups), and business person. The discussion was made in the local language and the session was recorded 
on video tapes. Discussion of each group lasted for about 90 minutes. 
3.2.1.2. Presenting the Plan 
The major challenging task in preparing for the FGDs was how to present the initial plan of the BRT stations 
among the stakeholders for their easy understanding and participation during the discussion. A large map (two-
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dimensional- 2D) was used for showing the city and the detailed land use of case study locations. Photographs of 
the relevant case study location and good practices of BRT operating in other developing countries were also 
shown. Then, a simple 2-D map (top view) as well as a three-dimensional (3-D) model (made with board and 
hard paper) of the BRT station area were shown for easy understanding of the people. The 3-D model was kept in 
front of participants for the whole duration of group discussion.   
 
 
 
 
 
 
 
 
Fig. 5. (a) Model (3-D) of initial plan for location B (Banani-Kakoli area); (b) FGD of ‘women-only’ middle-income group 
3.2.2. Policymaker’s involvement 
Interviews with ‘key informants’ (policymakers) were conducted to explore expert opinions about modal 
integration (the design of BRT station) and fare integration of BRT systems with rickshaws. Interviews with key 
informants can be used for an expert validation of findings (Flick, 2006), which often complement other methods 
or provide additional information. Face-to-face interviews of 25 transport professionals or policymakers were 
conducted based on a semi-structured open-ended questionnaire. Maps of the case study area, initial plans of 
BRT stations, and photographs of the study area as well as BRT in other countries were shown in a PowerPoint 
presentation in a laptop during the discussion. Each interview lasted for about 40 minutes and was recorded in an 
audio-recording device. Interviews included the following personnel: 
• Project Manager of the proposed BRT 
• Consultant of the proposed BRT 
• Director of the DTCB (Dhaka Transport Coordination Board) 
• Urban Planner of the city development authority (RAJUK) 
• Urban Planner of DCC (Dhaka City Corporation) 
• Enforcement Officer of BRTA (Bangladesh Road Transport Authority) 
• Transport Planner of RHD (Roads and Highways Department) 
• Division Head or Representative from the Ministry of Transport 
• Sr. Traffic Police Official of DMP (Dhaka Metropolitan Police) 
• Inspector or Field Officer of DMP 
• University Professors: Urban Planning, Transport Planning, Civil Engineering 
• Civil Society Representative or Social Worker / Development Activist  
• Elected Public representatives: Ward Commissioner and Parliament Member 
4. Results and discussions 
Rickshaws are already playing a crucial role in Dhaka City. They provide transport services for both complete 
trips (short distance) as well as feeder services to public transport. Hence, it would be possible for rickshaws to 
provide feeder services for BRT systems. However, if rickshaws are to act as feeder services for BRT some 
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planning requirements should be addressed first (i.e. planning of BRT stations to accommodate rickshaws, 
organizing rickshaws at stations, pre-determined fare structure for rickshaws, etc).  
It is expected that the final designs prepared for the two BRT stations to accommodate rickshaws will provide 
easy, convenient, comfortable, and safe transfers between rickshaw and BRT. After consultation with 
stakeholders (FGDs) and key informants (interviews), the initial plans were modified and re-designed 
considering their opinion and suggestions. The research is on-going; hence, the paper only reports the initial 
preliminary findings.  
There were not many suggested changes or modification for the BRT station design prepared for Sayedabad. 
However, it was suggested that the pedestrian crossings to access the BRT station should use an underpass on one 
side (close to the bus terminal) and at grade crossing on the other side (close to the T-junction). People in Dhaka 
City, especially women, usually avoid using underpass at night because they are often scared to be harassed 
physically by male or attacked by hoodlums (pickpockets or bag snatchers). However, FGDs recommended 
having underpass at the Sayedabad bus terminal because a large number of people will be available there all the 
time (as the terminal is very big and busy) and thus people will feel safe. The participants also added that the 
underpass should be connected by both ramps and stairs. Almost everybody suggested having more natural shade 
(trees) along the footpaths for the comfort of pedestrians.    
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 6. Final plan of BRT station at location A (Sayedabad area) 
The FGDs and interviews of the key informants revealed instead of two staggered stations one single station 
should be provided at Banani-Kakoli area. This is because staggered stations will involve more cost for 
construction as well as more time and effort of walking for the passengers. Considering the nature of traffic in the 
corridor (mostly high speed motorized vehicles) and safety issues of the pedestrians, the participants diverged on 
the appropriateness of an overpass or an underpass, or an ‘at-grade’ crossing to reach the median BRT station. In 
general the male middle-income group suggested an overpass, the male poor-income group suggested an 
underpass, the female middle-income group suggested an at-grade zebra-crossing, whilst the female poor-income 
group suggested an overpass.  However, the older people of all strata suggested providing pedestrian crossings at-
grade instead of an over or an under-pass. It might have been assumed that the disabled group would argue for 
the ‘at-grade’ crossing as the ramps of underpass or overpass are very tiring to cross and require tremendous 
energy/labor. However, surprisingly, the disabled group mentioned that the under-pass with ramps would be 
better than at-grade crossing with zebra-crossing or traffic signals. Such a preference was due to two issues: (a) 
often disabled people seek help from the traffic police (to stop the moving vehicles) for their road crossing at-
grade; (b) there are safety concerns for at-grade pedestrians crossing due to poor attitude/behavior of motorists in 
Bangladesh (Rahman, 2012). The disabled group wanted a system where they would be able to cross the road 
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safely without any fear of being run over by vehicles and without any dependency on others (i.e. asking help 
from traffic police). This indicates their desire to act as independent fit people while travelling even though it 
requires more effort and labor. Nevertheless, in future, if the behavior of people changes (i.e. motorists respect 
traffic signs and signals, and there is strict enforcement of traffic rules) then their priorities may also change: for 
example, at-grade crossings with traffic lights or zebra-crossings might be preferred.  
A distance of less than 200 metres or a walk of a maximum 2-3 minutes was reported by the majority of 
participants as a comfortable walking distance for changes between BRT and rickshaws. However, a few (i.e. 
women, disabled) mentioned it would be always better if the distance for modal changes is very short (less than 
50 m). For instance, the disabled group reported that they would expect other modes at the same place where they 
are alighting from rickshaws/BRT whilst the female group reported that they would like the modal interchange 
area to be very short to avoid many other problems such as physical harassments or pick pocketing (Rahman, 
2012). However, the provision of places for boarding and alighting for passengers of rickshaws and BRT should 
take into account space limitations in the existing contexts of the BRT station locations. It was generally agreed 
both in FGDs and interviews that the maximum distance for modal changes between BRT and rickshaws should 
be about 200-300 metres (about 4-5 minutes of walk). 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 7. Final plan of BRT station at location B (Banani-Kakoli area) 
It was suggested during the FGDs that designated places / locations for rickshaw stands should be provided at 
BRT stations for boarding and alighting of rickshaw passengers. The rickshaw pullers as well as few of the key 
informants also mentioned that there should be several rickshaw stands in the alleys and narrow roads 
surrounding the BRT stations. Provision of several stands for rickshaws surrounding the BRT stations and 
multiple accesses from those points to the BRT stations for pedestrians will help to reduce/segregate the flows of 
pedestrians or rickshaw passengers to/from the BRT stations. Fig. 6 shows the proposed rickshaw stands in each 
of the alley roads for location A (Sayedabad area) while Fig. 7 shows three different locations of rickshaw stands 
for location B (Banani-Kakoli area).           
However, only providing space for rickshaw stands will not bring any substantial positive change to the traffic 
situation if there is no discipline achieved among the rickshaw pullers as well as the passengers/pedestrians. 
Hence, the rickshaw waiting areas should be properly maintained with rickshaws forming a tidy queue. In line 
with this, a physical barrier (fencing / concrete pillar / median-like divider) has been designed (see Fig. 7) for the 
channelization of the rickshaws in a queue at the rickshaw stands at the BRT station at Location B. The disabled 
group suggested the provision of a higher platform / loading point for the convenience of wheel-chair users’ 
boarding and alighting rickshaws. The FGD of the rickshaw pullers also mentioned the importance of training 
and an advocacy program for the rickshaw pullers to raise their awareness about the importance / benefits of 
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forming queues at the BRT stations. They claimed that if the rickshaw-pullers become aware about this then they 
would be more likely to queue voluntarily; however, there would still be a need for enforcement. 
The modal interchange area, particularly the area between the rickshaws and BRT, should have a good 
environment for walking to ensure a convenient modal change for the passengers. The widths of the existing 
footpaths in location A are only about 5-6 feet (1.5-1.8 m); whilst in location B they are mostly 11 feet (3.35 m), 
although at some points it is only 6 feet (3.65 m). The high pedestrian volumes and narrowness of footpaths 
combines with the existence of shops/hawkers on footpaths create major problems for movement / walking. So, it 
was recommended in the FGDs to have walkways/footpaths at least 10-12 feet (3.05-3.65 m) wide, with the 
footpaths in location A being 10 feet (3.05 m) wide and in location B 12 feet (3.65 m) wide. The FGDs of the 
passengers also mentioned that the footpaths should remain clear all the times – there should not be allowed any 
shops / hawkers or other non-traffic activities (i.e. disposal of garbage, storing the construction materials, bus 
ticket office etc). Furthermore, the rickshaw-pullers suggested that other vehicles and hawkers should be 
prohibited from entering the rickshaw stands. 
For the easy movement and flow of pedestrians as well as traffic, it was suggested that there should be signs or 
markings indicating (a) the direction / location and distance of BRT and rickshaws, and (b) the sites where the 
pedestrians should cross the road to access the BRT stations. Furthermore, there should be a large map of the area 
showing the major attractions as well as the BRT station and rickshaw stands. It was also mentioned that the 
signs (including the texts) should be put in numerous places within 1 km of the BRT station. Almost all the FGDs 
and interviews suggested providing a passenger shade at the BRT stations and on the pedestrian-overpasses, and 
having more natural shade (trees) along the walk-ways, thus creating more comfort for pedestrians while walking 
to change modes between BRT and rickshaws.  
In summary, physical planning of the BRT station areas for modal integration between BRT and rickshaws 
(close proximity of the modes and better walking environment between them) would deliver comfortable 
journeys for passengers. However, without fare integration of rickshaws with the formal public transport there 
would not be the ultimate benefits or convenience for public transport users. Usually the fare of rickshaw is 
determined through a bargaining process between the rickshaw users and puller before the trip is initiated. As a 
rickshaw journey has no specific fixed route, and also because means are not readily available to measure the 
distance for each trip, it is a challenging task to have pre-determined and fixed fares. However, unless a pre-
determined fare structure is established for rickshaws, it would not be possible to implement an integrated fare 
system for journeys involving both rickshaws and BRT. 
It was found in the FGDs that there are arguments both for and against a pre-determined fare structure of 
rickshaws. On the one hand, the user-based FGDs revealed that users would expect a pre-determined fare 
structure on the basis of distance. Most of the users reported that they do not like the bargaining process to fix the 
fare for each trip, particularly because often the rickshaw-pullers ask them for a higher amount for the trip. The 
pullers act like a monopolistic market at a certain time in a particular location and if someone wants a trip on 
rickshaw, he/she has no alternative except paying the amount asked by the puller. Hence, almost all the 
participants in user FGDs mentioned that it would be better for them if the fares of rickshaws were pre-
determined. However, they raised questions about whether it would be possible to practice/enforce the 
predetermined fare structure for rickshaws in reality as currently auto-rickshaw and taxi-cab drivers in the city 
also do not follow/use a meter for charging the trip cost and instead rely on bargaining.    
On the other hand, the rickshaw-pullers often like the bargaining process to fix the fare so that they can charge 
more from the passenger (particularly those that are new in the area, or seem to be rich, or who have no other 
alternative mode available). However, the participants of rickshaw-puller group mentioned that they would 
follow the prescribed fare-structure if they became sufficiently aware (through receiving training and advocacy 
programs), but only if the owner of the rickshaw orders them to do so. Furthermore, they reported that it would 
be possible for the rickshaws to ply only within a locality or neighborhood and not offer city-wide long distance 
journeys. They also added that the fare for a rickshaw journey changes with the increase of essential commodities 
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(i.e. rice, oil, vegetables, etc). As the commodity price in Bangladesh changes (always on the increase) very often 
the fare structure of rickshaw needs also to be updated frequently (at least once in a year).  
A few of the key informants mentioned that if the rickshaws operated only within a locality then a pre-
determined fare structure for rickshaws could be possible, based on the distance between start and end of journey. 
However, other key informants were opposed to the idea of ‘pre-determined fare structures’ for rickshaws. They 
argued that the rickshaws are para-transit and, given the flexible and demand-responsive nature of informal 
services, less regulation should be made for rickshaws. They mentioned that the market should determine the fare 
and that the bargaining process between pullers and passengers is acceptable for fixing fare of a rickshaw trip. 
For example, one key informant claimed that “There are examples where the market force itself determines an 
acceptable fare for both the pullers and users between two locations and it becomes settled for a period of time. 
Such as the minimum fare on a rickshaw (for a distance of a km or less) in Dhaka is now Tk 10 and everybody 
knows or accepted this, so it is not necessary to bargain”.  
There have been examples where either the rickshaw-pullers or the local government have determined a fixed 
fare structure of rickshaws for four different locations. Examples include initiatives within DOHS, between 
Mohakhali and Chairman Bari, and outside Dhaka in Gazipur city and Savar Paurashava. However, these 
initiatives were sporadic and were not sustained for long. Nevertheless, both the rickshaw-pullers and passengers 
as well as the policymakers mentioned that if it is possible to make the rickshaws more localised (serving only 
within the neighbourhood area or for short distance, as an access leg to public transport), it would be possible to 
have a pre-determined fixed fare structure for rickshaws. The fare would need to be based on an agreed 
predetermined (tentative) distance (not the true road distance in km) between two locations. This is because it 
would not be possible to measure the true road distance for each rickshaw trip. At the local level, the responsible 
authority could identify the distance between major points and with consultation of different stakeholder groups 
(users and pullers) could determine a fare list for different distances/routes. A chart of fares by rickshaw from a 
specific location to different destinations could be hung up at that location so that everybody could see it. It 
would be thus easy for everybody (even if someone is a newcomer or stranger in that locality) to 
know/understand in advance the fare for his trip.   
Nevertheless, this predetermined fare structure for rickshaws should be backed with smart planning, regular 
monitoring and enforcement, awareness generation of rickshaw-pullers and wide publicity campaigns. The 
participants in the FGD of rickshaw-pullers group were asked to discuss if there was any way or possibility of 
fare integration between BRT and rickshaws. However, they mentioned the pullers want hard cash (the wage for 
their labor) immediately after finishing the trip. They are not willing to wait for receiving their wage, not even for 
a couple of hours. They added that the rickshaw-pullers are pulling rickshaws because (among many other 
reasons) they get the money immediately. This makes it more difficult to implement an integrated fare for 
BRT/rickshaws.         
5. Conclusions 
A coordinated integration of different transport modes in a multi-modal transport system brings many 
benefits- reduced congestion on the road, convenience to customers, efficiency, and cost effectiveness (Schipper, 
2004; May and Roberts, 1995). Hence, it is important to design ‘integrated transport systems’ where each mode 
is used in its most efficient way. BRT cannot bring success as a stand-alone policy. Effectiveness of BRT 
depends on the presence of complementary transport options such as promotion of NMT and integrated feeder 
services, planning and design based on real-world conditions, and strict enforcement (Matsumoto, 2007). As 
stated above, there are good arguments that rickshaws should be planned in such a way that they could play a 
vital positive role in the modern city transport instead of restraining or prohibiting them. This paper has explored 
the possibility that rickshaws could serve as the feeder services of BRT systems. However, for such feeder 
services to operate efficiently, rickshaws should be well organized in queues at the waiting areas close to the 
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BRT stations and the pullers should be aware about the road discipline and systems to be able to feed the BRT. 
Moreover, the paper has described and shown various design requirements of BRT stations for modal integration 
between rickshaws and BRT to ensure easy and convenient transfers for passengers. The paper has further 
explained that a predetermined fixed fare structure for rickshaws would be possible at local or community level 
of the city, which possibly could provide a future avenue for fare integration.   
The outcome of the paper could be helpful for other cities with rickshaws that have (or are planning for) BRT 
systems. Moreover, the research provides lessons for public involvement and sounding out stakeholders’ opinions 
in the transport decision-making process. The introduction of predetermined fare structures for rickshaws will 
greatly enhance the use of informal public transport in many developing country cities and may help with future 
plans for fare integration with BRT systems and formal public transport more generally. Further research on this 
topic could include modeling or simulation of the final designs of BRT stations to test the extent to which users 
benefit from different designs, as well as testing the transferability of the designs of BRT stations described 
above for Dhaka to other similar cities. 
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